Epidemiology of
Polypharmacy in Older Adults
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Future of the World population
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In this presentation...

Patient +65yrs %???

» Elderly: Future trend in global ageing
 Definition of polypharmacy

» Prevalence of polypharmacy

« Conseqguences

» Strategies regarding polypharmacy




Change in the Older Adult

 Pharmacodynamic (Drug do in the body-
dose/response& toxicity)

 Pharmacokinetics (body do with drug-
metabolism)




Change in the Older Adult

Summary of Age-Related
Pharmacokinetic Changes

Absorption T gastric pH | GI motility
labsorptive surface | gastric emptying rate

|l splanchnic blood blow

Distribution | cardiac output | TBW & LBW
| hepatic/ renal blood flow | relative tissue perfusion
T body fat | albumin

Metabolism | liver mass
| hepatic blood flow

| enzyme activity

Excretion | renal blood flow

IGFR (CrCL)

l Tubular secretion
|l renal mass




Question ...?

How many drugs must an older person take to make him at risk for

polypharmacy?

A 2
B. 5
C. 10

D. More than 10




Question ...?

How many drugs must an older person take to make him at risk for

hyper-polypharmacy?

N One Patient-
| 5 Doctors,
B. 5 20 Medicines

C. 8

_ The Hidden Danger of
polypharmacy.

D. 10 and more than 10



Polypharmacy in Elderly

e Definition:

* Polypharmacy: concurrent use of 25 medications
* Hyper-polypharmacy: concurrent use of 210 medications

https://pubmed.ncbi.nlm.nih.gov/39135518/ 2024
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@ JAMA Network’

From: Prescription Medication Use Among Older Adults

JAMA Intern Med. 2024,;184(9):1121-1123. doi:10.1001/jamainternmed.2024.2781
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aSignificant increase from 1999-2000 to 2005-2006 (slope, 1.1; P <.001). No change from 2005-2006 to 2017-March 2020 (P = .33; difference in slope, P <.001).
bSignificant decrease from 1999-2000 to 2017-March 2020 (slope, -0.3; P =.04).

cStatistically significant increase from 1999-2000 to 2003-2004 (slope, 3.2; P <.001) and from 2003-2004 to 2017-March 2020 (slope, 0.4; P <.002; difference in slope,
P =.05).
dSignificant increase from 1999-2000 to 2007-2008 (slope, 0.6; P <.001). No significant change from 2007-2008 to 2017-March 2020 (P = .78; difference in slope, P <.001).




Prevalence of Polypharmacy in Elderly Worldwide

Systematic review (2024) included

“122 studies involving more than 57 million older adults”,

the largest assessments of polypharmacy prevalence worldwide

* Global prevalence: The pooled prevalence of

* Polypharmacy: approximately 39.1% (95% Cl 35.5-42.7%), meaning that roughly 4 out of
every 10 older adults were exposed to five or more medications.

* Hyper-polypharmacy: The pooled prevalence of taking 210 medications was
approximately 13.3%, indicating that a substantial subgroup of older adults has a particularly
high medication burden.

 Over-the-counter medications: 38%

https://pubmed.ncbi.nlm.nih.gov/39135518/ 2024



https://pubmed.ncbi.nlm.nih.gov/39135518/

Elderly Polypharmacy Prevalence-Worldwide

Systematic review “122 studies involving more than 57 million older adults”, the
largest assessments of polypharmacy prevalence worldwide

* Healthcare setting matters in older adults :
* Greater healthcare utilization,
* Multiple chronic conditions,
* Multi morbidity, and
* medication burden

 Associated factors:

e 270 years, Nursing-home (multimorbidity & more complex treatment
regimens), Multiple chronic conditions, Multi morbidity

https://pubmed.ncbi.nlm.nih.gov/39135518/ 2024
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Ho, ISS - Azcoaga-Lorenzo, A - Akbari, A - et al.

Variation in the estimated prevalence of multimorbidity: systematic review and meta-analysis of 193 international studies

BMJ Open. 2022; 12, e057017

Crossref 7 Scopus (51) 7 Google Scholar 7

Large systematic reviews of 193 studies of

Multi-morbidity prevalence:

* 67% in people older than 74 years,
* 47% in those aged 60-74 years and

The most common diseases in elderly with polypharmacy?




Common Drug Classes in Polypharmacy +65 years

Older adults (+65yrs) DATA on Global: JAMA-2024

. Cardiovascular/ HTN drugs: 68% used at least one cardiovascular medication
. Dyslipidemia (statin): 43%

. anti-platelet & anticoagulant : 42%

.Gl 26%

. Metabolic agents 30%

. Psychotherapy agents 30%

. DM 29%

O W A~ B~ WN =

Note: Antiplatelet and medications in geriatric lead to more adverse effects (bleeding ........... to
serious hospitalization).

https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/moc.tpgtahc=ecruos mtu? YAY:VYYY 2024



https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2820722?utm_source=chatgpt.com

Estimated Prevalence of Common Prescriptions in Polypharmacy in Geriatric
Note: Percentages are estimates derived from meta-analyses of observational studies in
elderly populations.

1.Statins (e.g., Atorvastatin): 35-45% manage hyperlipidemia and cardiovascular risk [1].
2.Antihypertensives (ACE Inhibitors/ARBs): 30-40% manage chronic hypertension [2].
3.Metformin: 20-30% for Type 2 Diabetes management [3].

4.NSAIDs (e.g., Naproxen): 15-25% often contributing to adverse drug events (ADEs) [1].
5.Diuretics (e.g., Hydrochlorothiazide): 20—-25% for fluid management/blood pressure[2].
6.Anticoagulants (e.g., Warfarin/Apixaban): 10—-15% those with Atrial Fibrillation [4].
7.Beta-Blockers: 15-20% for heart failure or arrhythmia [2].

8.SSRIs (Antidepressants): 10-15% for comorbid depression or neuropathic pain [5].
9.PPIs (e.g., Omeprazole): 20—-30% as a secondary prescription to prevent NSAID-induced
ulcers [6].

10.Calcium Channel Blockers: 15-20% for hypertension management [2].
11.Benzodiazepines: Prescribed in 5-12, despite high recommendations for avoidance due
to fall risks [1].




Estimated Prevalence of Common Prescriptions in Polypharmacy in Geriatric
Bisphosphonates: 5-10% for osteoporosis prevention [7].

Insulin: 10-15% patients with advanced diabetes [3].

Antipsychotics: 5-8, those with cognitive impairment or dementia [5].
Sulfonylureas: 5-10%, though usage is declining due to hypoglycemia risks [3].
Gabapentinoids (e.g., Gabapentin): 5-8% for neuropathic pain [5].
Opioids: 5—10 for chronic pain management, posing high addiction and
respiratory risks [1].

Antihistamines (1st Gen): 3-5%, contributing to anticholinergic burden [1].
Glucocorticoids: Used in 3-5% for inflammatory conditions [4].

[\]American Geriatrics Society (AGS). Beers Criteria® for Potentially Inappropriate Medication Use in Older Adults. .(sdioipO dna ,senipezaidozneB ,sDIASN no sucoF)
[Y]Journal of Hypertension / AHA Guidelines. (Focus on ACElIs, Diuretics, and Beta-Blockers) .

[Y]JAmerican Diabetes Assaociation (ADA). Standards of Medical Care in Diabetes. .(nilusnl dna nimrofteM no sucoF)

[¥]European Society of Cardiology (ESC). Guidelines for the management of Atrial Fibrillation. .(stnalugaocitnA no sucoF)

[2]Journal of Clinical Psychopharmacology. (Focus on SSRIs, Antipsychotics, and Gabapentinoids) .

[7]Gastroenterology Clinical Practice Guidelines. (Focus on PPl usage and secondary prevention) .

[V]International Osteoporosis Foundation (IOF). (Focus on Bisphosphonates) .




A point ...

Polypharmacy can be beneficial, and by itself is not the real problem

The problem is whether each drug has been prescribed

Appropriately or

|nappropriately




Polypharmacy in Elderly

Clinical sig.: Polypharmacy is important because it increase the potential of

* Drug—drug interactions,

* Adverse drug reactions,

* Medication errors,

* Inappropriate prescribing,
 Difficulties with adherence,
e Use of OTC,
 Complementary medicine: traditional, homeopathy,.........
* Drug-disease or drug-syndrome interactions

https://pubmed.ncbi.nlm.nih.gov/39135518/ 2024
https://www.thelancet.com/journals/lanhl/article/P11S2666-7568%2823%2900036-3/fulltext 2023
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https://www.thelancet.com/journals/lanhl/article/PIIS2666-7568(23)00036-3/fulltext
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Community-dwelling adults Hospitalised patients Nursing home residents

31 9,32 33,34
STOPP/START, version 2, 2015 66-8% 68-5-86-1% 64-8-86-5%
_ ) . i 31 35,36,32 37,38
Beers Criteria, American Geriatrics Society, 2015 54-0% 21-6-71-5% 51-1-92-4%
Table

Estimated prevalence of potentially inappropriate prescribing in older people in different care settings, by criteria

STOPP=Screening Tool of Older Persons' Prescriptions. START=Screening Tool to Alert to Right Treatment.

WHO estimates that mismanaged accounts for approximately 4% of the world's total avoidable
health-care costs.




Polypharmacy medication review: Lancet 2023

Patient groups most likely to benefit of medication review:
* Residents in a care home setting
 Patients taking high-risk medications
* (eg, anticoagulants, immunosuppressive agents)
 Patients with polypharmacy ( and specially 210 daily medications)
* Patients with multi-morbidity
* Patients with measurable frailty
* Patients with dementia
 Patients receiving palliative care
_* Onset of geriatric syndrome: fall, dellirum, function loss

https://www.thelancet.com/journals/lanhl/article/PIIS/Y-Y 8 « « + Y7%YAYY%VOTAY 77 7fulltext
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« Patients with polypharmacy, frailty, multimorbidity, or dementia; individuals receiving palliative care; care home residents
« At unscheduled hospital admission, nursing home placement, or onset of geriatric syndromes (eg, falls, delirium, functionaldecline)

« Medication reconciliation
=P Medication review « Application of validated inappropriate prescribing criteria (eg, STOPP/START)
» Recognition of drug-drug interactions, drug-disease interactions, prescribing cascades, and other drug-related problems

; « Nuanced approach ie, taking all relevant personal, situational, and environmental factors

. oy into account
=Pl Personalised deprescribing | | voqcation of the factors that matter most to the patient

« Consideration of time to treatment benefit and estimated life expectancy

« Patient-centred intervention
--p{ Support andengagement | +Informed, shared decision making
+ Scheduled follow-up with patients

» Geriatric co-management model

« Communication of prescription changes to key stakeholders, suc
primary care physician, community pharmacist, and principal car
(if relevant)
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Polypharmacy in Elderly Worldwide

* Main implication: The authors emphasize the need for

* Regular medication review, “having a healthcare provider review the patient’s medical record,
go over the drugs with them” “Intensive, face-to-face interventions”

* De-prescribing when appropriate, “ important role a pharmacist: simple consult with a
pharmacist” and

* Individualized medication management in older adults rather than simply attempting to
reduce the number of medications, “Patients might not consider over-the-counter drugs as
actual medications”.

“The more tools we develop to help assess the risk-benefit of
medications for our patients, the better care we can give them,” .

https://www.thelancet.com/journals/lanhl/article/P11S2666-
7568%2823%2900036-3/fulltext



https://www.thelancet.com/journals/lanhl/article/PIIS2666-7568(23)00036-3/fulltext

Economic burden of polypharmacy

Higher healthcare costs;
Healthcare costs of patients with polypharmacy are 2 times
higher those of patients without polypharmacy

https://www.bmj.com/content/* YYAAY-Y «YY_ ijmb/Y A0

The Dangers of

Economic interpretation in UK 2023 Lancet:

Of the estimated £396 million in annual healthcare costs
associated with medication-related harm, approximately
£243 million was considered potentially preventable.

cw ~ " -v) ~
N
: ‘Chemical Tangle’ =

‘ % Drug Interactions

61% of the estimated annual cost

https://pmc.ncbi.nlm.nih.gov/articles/PMC/7 » Y 7Y A1
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https://pmc.ncbi.nlm.nih.gov/articles/PMC6046489/

Economic burden of polypharmacy

Older adults report -BMJ 2023

* 85%: willing to de-prescribe their drug treatment, based on provider recommendations.

* 67%: wanting to reduce the number of drug treatments they are taking

1. Expenditure on unnecessary, inappropriate, or low-value medications.

2. Costs of adverse drug reactions: Treatment of complications of drug interactions.

3. Hospitalization costs: Emergency department visits, hospital admissions, and
readmissions.

4. Long-term care costs: falls, functional decline, loss of independence.

5. Indirect costs: caregiver burden, loss of independence, family care requirements.

https://www.bmj.com/content/* YYAAY-Y «YY_jmb/YAO



https://www.bmj.com/content/385/bmj-2023-074892

GP & Preventing/Managing polypharmacy
in Older Adults

General practitioners (GPs) have a central role in addressing this challenge

because they often serve as the primary point of contact between patients,

specialists, pharmacists, and other healthcare professionals

coordinate long-term care & prescribe medications




Common Drug Classes in Polypharmacy +65 years

DATA Iran: dataset covering 38% of the +65yrs (n=1876 527 in 24 provinces:

e 74.9% experienced cumulative polypharmacy over 6 months and 64.6% over
1 month, with 7.6% experiencing consecutive polypharmacy.

* Females and those aged 75—79 were more prone to polypharmacy.

e commonly used medications:

» Systemic glucocorticoids (50.02%),
* HMG-CoA reductase inhibitors (42.73%) and
 platelet aggregation inhibitors (41.92%).

* Polypharmacy strongly associated: Gl tract and metabolism, cardiovascular
system, nervous system and blood and blood-forming organs.

https://bmjopen.bmj.com/content/15/8/e097863?utm



https://bmjopen.bmj.com/content/15/8/e097863?utm

IINR 2022, 17(5): 71-87

Polypharmacy Management Strategies in Older Adults; A scoping review

Hossein Poorcheraghi @ I@, Nasrin Valieiny @ I,[Q, Shahzad Pashaeypoor ~ @ I@, Fatemeh Sadat Mirzadeh

Tehran University of Medical Sciences , Pashaeypoor.sh@gmail.com

Strategies that Surprisingly reduce the number of medications (lran):
e Physician-pharmacist interaction,

* Educating the elderly about self-medication hazards,

* Informing the elderly about herbal medicine limitations,

* Using electronic tools to monitor the process of drug use, and

e Using protocols and guidelines for prescribing

https://iinr.ir/article--Y740-Yen.htm| 2022



https://ijnr.ir/article-1-2695-en.html

PREVALENCE AND CAUSES

Aging population
Multiple chronic conditions
Muitiple prescribers
Self-medication / OTC use
RISKS AND CONSEQUENCES
Adverse drug reactions (ADRs)
Drug-drug interactions
Cognitive decline
Hospitalization & higher mortality
CONTRIBUTING FACTORS
Lack of medication review

Incomplete medical history
Poor interprofessional communication

Patient non-adherence
MANAGEMENT STRATEGIES
f Comprehensive medication reviews i F
De-prescribing where appropriate w
Electronic health records (EHR) =
Patent sucanon andpramac PN
involvement A a

https://www.sciencedirect.com/science/article/pii/S3050837125000062 2025
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« Patients with polypharmacy, frailty, multimorbidity, or dementia; individuals receiving palliative care; care home residents
« At unscheduled hospital admission, nursing home placement, or onset of geriatric syndromes (eg, falls, delirium, functionaldecline)

« Medication reconciliation
=P Medication review « Application of validated inappropriate prescribing criteria (eg, STOPP/START)
» Recognition of drug-drug interactions, drug-disease interactions, prescribing cascades, and other drug-related problems

e .-

« Nuanced approach ie, taking all relevant personal, situational, and environmental factors
into account

« Integration of the factors that matter most to the patient

« Consideration of time to treatment benefit and estimated life expectancy

e s --

--p| Personalised deprescribing

« Patient-centred intervention
--p{ Support andengagement | «Informed, shared decision making
+ Scheduled follow-up with patients

» Geriatric co-management model

« Communication of prescription changes to key stakeholders, suc
primary care physician, community pharmacist, and principal car
(if relevant)
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Massage takeaway

POLYPHARMACY OPTIMIZED THERAPY

k.vv
Sometimes, Less is More & 2@
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